This study evaluates the inclusiveness of walkable housing in the San Francisco Bay Area. Using a series of regression models that control for an array of factors, this study finds that blacks are more likely to live in less walkable areas, a factor which could result in increased societal costs. These models suggest that this factor may mask other highly collinear factors including income, education, and social networks. This phenomenon is explored with qualitative interviews that reinforce this finding and illustrate the many push and pull factors that influence housing choice. These findings are then used to develop potential hypotheses as to why minorities may be living in less walkable locations and to propose policy solutions that could be used to encourage more inclusive walkable housing.
Introduction
Planning research has shown correlations between urban sprawl and obesity (Saelens et al. 2003 , Frank et al. 2004 , Ewing 2005 . Additional work has correlated higher walkability with increased walking behaviour and improved population health, independent of race, education, income, or lifestyle preferences. There have been significant analyses of how the built environment affects walking behaviour, but there have been little analyses on income and market-based mechanisms, demographics, or related social equity issues behind residential choice (Cervero and Duncan 2003 , Handy et al. 2005 , Sallis and Glanz 2006 . These factors are especially important for low-income and minority populations who have historically suffered from location-based discrimination, and may not have the financial means to choose more walkable neighbourhoods (Massey 2004, Williams and Jackson 2005) . Such housing inequity creates a public health issue, since planning research has shown correlations between housing and transportation characteristics and population health. Presumably, people with access to walkable neighbourhoods could improve their well-being. However, housing research suggests that walkability is not equitably allocated;
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This study evaluates the inclusiveness of walkable neighbourhoods in the San Francisco Bay Area. Like many urban areas that have experienced growth in recent years, the inner core of the Bay Are saw price stability throughout the recent economic downturn (Glaeser et al. 2012 , Brahinsky 2014 . This is consistent with other literature throughout the USA and abroad that shows that price stability and even price premiums can occur in the most walkable locations (Cortright 2009 , Pivo and Fisher 2011 , Pivo 2013 , Gilderbloom et al. 2015 . Given this price dynamic, the primary question for this research is whether lower income and minority individuals can still live in walkable neighbourhoods, or whether they are facing push and pull factors (be they fiscal, social or other) to locate in less walkable, suburban locations.
To investigate this, this study focuses on a combined quantitative and qualitative evaluation. Following a review of the literature that crosses the fields of transportation and housing, and then a summary of methods, models are presented exploring the characteristics of individuals living in walkable environments. Connecting Geographic Information Systems analysis with qualitative interviews, it then provides insights into the main factors influencing the choices for more or less walkable areas. This is followed by a conclusion which presents ideas and opportunities for policy that can support increased walking behaviour and address any potential equity implications in suburban vs. urban areas, which are likely to be more walkable.
Literature
Walking and the built environment Many studies have shown disadvantages of "sprawling" developments designed for automobiles, with little connectivity, thus, limiting the ease of moving via walking (or cycling) to destinations such as schools, stores, and work places (Sallis et al. 2004) . Individuals living in these areas have a greater propensity for obesity (Ewing et al. 2003) and are less physically active Kockelman 1997, Frank et al. 2004 ) -something of great importance, considering increasing rates of obesity and obesity-related deaths worldwide, estimated at 2.6 million annually (Bascetta 2005 , Ezzati et al. 2006 , American Obesity Association 2007 . Additionally, data suggest that obesity is more pronounced among minority populations, based on continued resource inequity, segregation, and long-term environmental exposure (Thompson et al. 1999 , Hu et al. 2003 , Massey 2004 , Williams and Jackson 2005 .
Conversely, many studies have shown a correlation between activity levels from walking and the built environment aspects of more urban areas. They have shown that increased risk of obesity and related illnesses are negatively correlated with walkability (Frank et al. 2004 (Frank et al. , 2005 , and have shown that built environment can influence physical activity levels and propensity towards obesity (Saelens et al. 2003 , Ewing 2005 . These studies have found that neighbourhoods classified as more walkable (using walkability benchmarking tools) have higher levels of incidental walking and less likelihood of obesity (Frank et al. 2007) . Additionally, areas of higher density require more walking for transportation purpose, while lower density areas offer more opportunities for leisure walking, which makes behaviour important (Forsyth et al. 2007 ). There is a growing theory that walkable neighbourhoods have an intrinsic economic value by encouraging economic transactions and social exchanges (Litman 2003) and bolstering property values (Cortright 2009 , Pivo and Fisher 2011 , Pivo 2013 .
Many exogenous factors, such as topography, climate, and weather (Cervero and Duncan 2003 , Leslie et al. 2005 , Li et al. 2005 can either enhance or deter walking (Lövdén et al. 2008) . These feasibility factors are closely tied to accessibility-related factors such as connectivity and diversity of uses (Alfonzo 2005) . Recent meta-analysis goes further, suggesting that accessibility is a precursor for walking behaviour -one must have a place to walk to and a way to get there in order to engage in walking (Ewing and Cervero 2010) .
Housing
Since the aspects of walkable housing related to housing choice may not be available in a suburban landscape, one must consider how suburban housing trends in the USA and Western countries have caused a schism in the level of housing and transportation resources available between communities (Hall 1996) . Transportation and commute patterns in suburban areas have become auto-focused, lessening the ease of mobility via walking or cycling to destinations such as schools, stores, and work places (Sturm and Cohen 2004) . Many times, these areas did not have high levels of connectivity, sidewalks, and infrastructure for walking; therefore, these characteristics have typically did not enter into housing choice discussions until recently. Many studies indicated that the "quality" of bundled residential services impacts home prices in the same way as more objective characteristics such as square footage, bedroom/bathroom count, and unit type (Kain and Quigley 1970) . These include many of the factors that make up holistically walkable communities, but only recently have academics and practitioners begun to quantify this factor specifically (Gilderbloom et al. 2015) .
Using a tradition model of choice, one would assume that poor households have a set of choices with fewer public service levels than rich households, but literature shows that in many rich suburban areas, the cost of living less proximate to the city (less sidewalk infrastructure, bike lanes, bulb-outs, etc.) may be offset by the benefit of a higher public service level on items such as schools and parks in the suburbs (De Bartolome and Ross 2003) . Classic research in the field of housing has shown that minority households experience lower home ownership rates and corresponding lower wealth accumulation than White households Quigley 1972, Nakosteen and Zimmer 1980) . The research concludes that "supply restrictions" on housing account for the discrepancy. These restrictions implicitly limit minority household purchases by income -restricting them primarily to undesirable, inner-city areas. Once in these areas, minorities are many times mismatched from job locations, something that scholars have identified through linkages between housing discrimination and racially based policies and joblessness (Farley 1987 , Raphael 1998 , Cervero et al. 1999 , Raphael et al. 2001 ).
Yet, these studies do not account for the fact that many of these urban location may be more walkable (though they have most likely lacked investment in past decades), and more recent trends by the young and affluent towards the inner city and the ghettoisation of many suburbs in the USA -something compounded by the economic crash of (Schafran 2009 . Combined again with classic literature suggesting housing type (Bajari and Kahn 2005) , neighbourhood homogeneity (Quigley 1985) , and questions of culture/ neighbourhood stereotyping (Farley et al. 1978 , Krysan and Farley 2001 , Meen and Meen 2003 , there may be strong evidence of a sociocultural aspect to the self-selection of walkable urban neighbourhoods (Handy et al. 2006) .
These social-cultural aspects have the potential to disproportionately impact minorities, since research indicates that many minorities remain unable to find adequate housing in cities or suburbs because of predatory lending and insurance practices (Cutler et al. 1999) . Segregation and clustering of minorities, especially of Blacks in the USA, continue through market failures, steering, income sorting, and group preferences (Ellen 2008) . Though many researchers have tried to determine the factors that influence housing choice and trends of minority concentration, none has focused specifically on walkability, underscoring the importance of this work.
Methodology Approach
As indicated previously, this study assumed that there are health advantages to certain types of urban and suburban environments and that people make neighbourhood location decisions for a variety of reasons. The core concept of this study was to explore the attributes associated with those living in walkable neighbourhoods, with the hypothesis that minorities could more easily self-select and live in walkable urban areas. If this was not the case, and it was less likely that minorities were living in more walkable neighbourhoods, then it would indicate a potential distributional equity issue, and a imply a potential shift from tradition theories of housing economics which equate more suburban, auto-centric areas with higher incomes and greater levels of affluence.
The idea that walkable locations may not be allocated equally, or be "inclusive" aligns with some studies showing health problems concentrated in areas with a high proportion of minorities, but most of these tend to focus on urban areas that have suffered chronic disinvestment (Geronimus and Thompson 2004 , Galea et al. 2005 , Williams and Jackson 2005 . This could be the result of neighbourhoods becoming more homogenous -concentrated with individuals with certain attributes or loosing amenities that would support destinations for walking and biking. That said, the mere idea of a walkable street as a public resource suggests that there could be distributional equity problems with regard to walkable areas as a health resource, and in the spirit of Rawls (1977 Rawls ( , 1988 , this might validate a need for a more inclusive approach to walkable neighbourhoods.
Methods
A combined quantitative and qualitative framework was used to determine this idea of an inclusive walkable neighbourhood. The quantitative framework assessed individual factors (related to age, race, income, etc.) which align with the theoretical model from Alfonzo (2005) using logistic regression. This model also provided a framework for variable selection and entry, using walkability as the independent variable and drawing on (1) built environment factors, (2) moderating factors, and (3) individual factors shown to be connected with walkable neighbourhoods (Figure 1 ). All the models were examined for multicollinearity problems and acceptable tolerance scores. b coefficients (and 95% CIs) from the best-fitting regression models are reported.
To complement and validate the quantitative work (Corburn 2005 ), a qualitative assessment was done using focus groups and interviews with roughly 60 individuals. The primary focus was to provide data triangulation on why people choose walkable areas and explore the stories behind these residential decisions. For example, the work can gain clarity on whether those living in less walkable places are controlled by variables in the model or for other reasons, and inform the important variables for future quantitative assessment.
The analysis sought a broader understanding of culture, history, and community from subject-area experts as well as lay individuals. Areas with pockets of less walkability were targeted on foot with a focus on Oakland, Richmond, and San Francisco based on geographic information systems (GIS) mapping of less walkable areas. Individuals were recruited using snowball sampling within a two-block GIS radius of the corresponding home-based cases in the San Francisco Bay Area Travel Survey (BATS) data set. This recruitment involved visiting homes and knocking on doors in these areas, leaving flyers and then asking those who answered to attend focus groups and to invite others. All of these discussions complied with Institutional Review Board (IRB) rules on the protection of human subjects.
Data
The study data stemmed from the 2000 San Francisco BATS. The BATS was designed by MORPACE International, Inc. for the Metropolitan Transportation Commission. The survey provided information about mode choice, as well as individual user characteristics, for more than 15,000 survey respondents throughout the nine-county Bay Region. Homebased location data were used for all individual survey respondents within the interior counties of the Bay Area, including Alameda, Contra Costa, San Francisco, Marin and San Mateo Counties (N ¼ 8919). These data were combined with data from the US Census and local municipalities to calculate other variables such as walkability and racial unevenness (a concentration index). These interior Bay Area counties provided a diverse crosssection of neighbourhood types with a large variation in density and walkability across the region -including examples of more and less walkable neighbourhoods. The objectively measured walkability was measured for each individual response, with the characteristics of individuals living in many contrasting neighbourhoods as units of analysis, from less to more walkable.
A list of variables used is provided in Table 1 . With regard to basic descriptive statistics, on average, the neighbourhoods studied were somewhat walkable (close to 60 on a 0 -100 point scale), which was expected, given the built environment features of the central Bay 
Local Environment
Area. Median housing values were over $410,000. To explore neighbourhood composition (EG whether a neighbourhood is a concentrated Black neighbourhood), an index of concentration was calculated. This index provided information about the most isolated areas.
Walkability measurement
Though there have been many methods established that objectively measure the walkable environment, this study used the Walk Score TM tool designed by Frontlane and the Sightline Institute. The model land-use mix, density, and street grid density were based on geolocation using methods first piloted by Ewing and Frank. Google was used to index adjacent amenities as a proxy for land-use mix. Density came from US Census figures. Intersections were counted using an algorithm on a street network. The weighted scores were summed and normalised to 100, yielding a score from 0 to 100. These methods placed the highest priority on land-use mix as the leading predictor of walking behaviour. Using the Walk Score TM tool has advantages. While many tools employ surveys, self-reporting, audits, and observational data measures, the Walk Score TM tool provides a direct and replicable manner of assessing geospatial, population, and land-use characteristics to benchmark walkability (Heath et al. 2006 , Brownson et al. 2009 ). Studies have shown that the Walk Score TM suffices as a reliable tool for measuring the walkability of an area, and may be more accurate than other tools, as Google tends to be reviewed and updated on a more frequent basis than other static databases (Carr et al. 2010 (Carr et al. , 2011 .
Though this method provides a simple research solution to determine a location's walkability, it also has limitations. First, the tool bases its reliance on Google Maps as an underlying database, with potential flaws in the exact geo-location and classification of use categories (which are many times user-contributed). Second, until recently, the tool did not incorporate network characteristics, but used straight-line distance calculations that did not take into account street connectivity. Third, the tool does not account for street quality (such as the presence of trees, sidewalk width, etc.), safety (from traffic or crime), and terrain characteristics (slope). Lastly, similar to other metrics, the tool may suffer from aggregation errors based on the unit of spatial analysis.
The data are mapped in Figure 2 . The histogram presented in Figure 3 illustrates the normal distribution of the values. As can be seen, the Bay Area as a whole has aboveaverage walkability, but a substantial portion of locations falls below average. 
Concentration index
In addition to a walkability measurement tool, an index of concentration was used as a demographic measure of distribution between groups over a geographical area. While other measures have been used in the literature to measure concentration [see Lieberson (1980) Robinson (1980) ], in the case of this study, a location quotient was used to measure it. This provided an easy way of interpreting the regional share of a certain population (Black, White, etc.) located in a smaller area relative to a larger area.
1 The measure for the Black population is illustrated in the formula that follows.
where C B is the relative concentration of Black population in the ith area (Census Tract), P Bi is the Black population of the ith area (Census Tract), P Br is the Black population for the study area/region (five Bay Area counties), P i is the total population for the ith area (Census Tract), and P r is the total population for the study area/region (five Bay Area counties).
This yields the relative share of subarea i's population that is Black, relative to the regional share. If C B ¼ 1, then there is an equal share in the area as compared to the region. If C B , 1, then the track is less concentrated than the region. If C B . 1, then there is a relatively higher concentration of Blacks. The higher the number, the more concentrated the area. For example, in the case of the equation above, if there is an equal share of Blacks for the ith area, the value of C B ¼ 1. In more concentrated Black locations, C B would exceed 1.
Each zone or subarea has a concentration index that was calculated. The unique geographical values of the concentration calculations (N ¼ 872) were applied to each individual case from the BATS data set (N ¼ 8919; all of which related to an individual's home location). This yielded a single unique concentration index value for each case, related to the geographical subarea where each lives. This was entered into the quantitative model last, after individual, housing, and transportation variables, and used to guide discussions as a part of the qualitative work.
Results

Quantitative
The model shown in Table 2 includes the variables most representative of walkable neighbourhoods in the Bay Area (N ¼ 8919).
2 The variable entry framework is based on the aforementioned hierarchy of needs for a walkable environment, starting with individual, then housing and built environment, and, finally, ethnic and neighbourhood factors, including a measure of spatial concentration (or unevenness) for the Black population, which has historically been isolated in many areas in the USA.
The concentration was gauged by comparing the share of Blacks in the ith area relative to the regional share of the Black population, measuring the concentration of a "Black Neighborhood". The concentration index generated a scaled value, where numbers greater than 1 represent areas of high concentration. If C B ¼ 1, there is an equal share in the area as compared to the region. If C B , 1, the track is less concentrated (and more dispersed) than the region. If C B . 1, there is a relatively higher concentration. The higher the number, the more concentrated the area.
As the table shows, both Age and Age 2 were significant, which suggests a concave curve relationship with regard to age. The change of sign and significance for Age 2 could indicate that older adults are slightly more likely to live in walkable areas. These data could also imply that walkability is more important as individuals age -a finding consistent with preliminary results from the Healthy Aging Research Network study (Satariano et al. 2010 , Prohaska et al. 2011 , Weiss et al. 2011 .
Similarly, there were significant negative correlations with various factors such as sex and income in more limited models (discussed in the appendix), but once in the final model, housing characteristics (many relating to income) appeared to do a better job of explaining neighbourhood walkability than income, something that would be significant with traditional hedonic pricing theory.
Owned housing is significantly associated, but with a negative sign, implying that those who own housing are generally not in more walkable locations. This is consistent the with classic location theory (Alonso 1964) where the spatial structure of urban areas is defined by density increasing with the value of land. The significance in our study reinforces that more walkable areas have more expensive housing, where it is less easy to own and more easy to rent for most consumers. Conversely, ownership rates tend to be higher in the suburbs, which tend to be less walkable.
When variables that influence travel, like vehicle ownership levels and proximity transit, enter the model with individual factors, they improve the predictive capability over the limited models based on the improved F-statistic (see Appendix for limited models). The Local Environment In this full model, the most notable finding is that -when controlling for factors like housing attributes, proximity to transit, and access to a car, with the exception of Asiansminorities tend to live in less walkable locations. Moreover, Blacks tend to live in less walkable neighbourhoods and higher rate and in areas that are more concentrated. The models clearly indicate that, likely based on various moderating factors, when Blacks live in a neighbourhood that is predominantly Black, neighbourhood walkability declines even more. Among ethnic groups, only Asians tend to live in more walkable neighbourhoods.
While one might speculate that such minority concentration in less walkable areas arises from a lack of affordability or continued discriminatory practices in the real estate industry, more study is needed to see if this pattern would hold across a larger geographical area, or in locations other than the Bay Area. The full model, however, hints that there is something about Black concentration in less walkable environments. Consequently, these empirical findings are worth further exploration using geographical assessment and qualitative methods. Adding to this exploration of neighbourhoods that are "more Black" and more or less walkable, a matrix assessment displays the various patterns or characteristics that emerge. These are illustrated in Table 3 . As the table indicates, the less walkable and highly concentrated areas appear to have older individuals, with more cars and licensed individuals (perhaps because more driving is required) who live in single family homes and are increasingly Black. This would support the idea of pocketed clustering, and provides an interesting framework for discussion and qualitative evaluation of the locations with low walkability and high concentration, as depicted by the clusters of dark dots (less walkable) hovering over light coloured tracts (more segregated areas) in Figure 4 .
Qualitative
What are some reasons for this phenomenon? Some experts say that while poorer Blacks occupy public housing, Black mobility relates to the middle class who are cashing out and those who have children, who are:
Vanishing from the social and cultural fabric, priced out and marginalized by the urban redevelopment policies of the past half century . . . , an additional 15% left the city, bringing the total population for African-American children to fewer than 10,000 for the first time in decades (Pomfret 2006) .
But this is likely a broader issue for lower income population, not just for Black. Data suggest that increases in housing values have enabled many minority homeowners to cash out and sell their houses, taking the profits to the suburbs. They are drawn to the suburbs based on push and pull factors. This supports the idea that more affluent minorities have residential mobility out of the central city, which is not bad in itself, but it reinforces that many of these individuals (both with lower incomes and minorities) may be concentrating or clustering in less walkable inner or outer suburbs -a trend supported by evaluation of Census Neighbourhood Change Database (NCDB) data from 1980 to 2010 which shows a dramatic rise in concentration of minority-dominated neighbourhoods (Schafran 2009 , Riggs 2011 . This is especially acute for the Black population, which has more than a 60% concentration in some locations.
Pull factors could include better schools or more green space; push factors could involve less crime. In focus groups and interviews conducted 3 in Oakland, Richmond, and San Francisco, many talked about the desire for more "space" and "a yard". Individuals talked about getting a larger house in the suburbs than they could get in an area more accessible and suitable for walking in the central city, implying a trade-off between certain housing styles and neighbourhood walkability. Walkability is almost never mentioned as a primary motivation or a desired factor.
One neighbourhood resident described the southern portion of San Francisco as "almost a (entirely) black community in the 1960s" where "people could afford homes and raise family". He claimed that this was based on the collective culture, price, and preferences such as proximity to the ocean. Another resident, who characterised his current neighbours as primarily Asian, spoke about how his "people" (his friends) were "forced" to move out to Brentwood, Suisun City, and Vallejo primarily because of the cost of living.
In order to emphasise how expensive it was to live in San Francisco, he noted that his house that cost $30,000 -$50,000 years ago now costs $600,000-$800,000. He stated that he had stayed in the neighbourhood because he loved the cool weather, proximity to the beach, and his church, and that the majority of Blacks had stayed for similar reasons, but that this number was dwindling. He claimed that the Black community, specifically, could not afford the neighbourhood saying:
San Francisco is expensive to live in, especially if you want to own a house . . . My kids are grown and gone (because of the price). When I came it was easy to buy a house, but that has changed. It's not half as expensive (now) as it was two years ago but it is still not achievable for most normal folks (to buy a house).
Other former residents of the neighbourhood who were visiting confirmed that they had moved away because of housing affordability, "cashing out" for other locations with presumably less access to walkable amenities. Some expressed that they had lived in the neighbourhood for generations, walking everywhere, but then chose to relocate elsewhere because the community is unaffordable to minorities. This choice is driven by things like "more space", living near like-minded individuals, desire for a yard, the idea of/or pride in owning a car, and a single-family home. Many of those interviewed loved the ideas that kids could "walk to school" and that you could "walk to church" or to the barbershop, but these were not significant enough to keep them from purchasing further out; they could always drive in for these activities.
Another black individual said that in addition to lower prices and less crime, living in a more suburban location and owning a house and car were associated with status, saying:
. . . the American dream is definitely to own a car, not to walk . . . there is some level of pride or accomplishment with owning a car.
Once this happens, a minority male described how the trend continues based on individual desires to live near like people and the concentration effect is compounded.
. . . (they) tend to stay near their family or friends, especially in the case of recent immigration. Usually a city is too large and full of many new obstacles; language, cultural, economic, etc. and families will select areas near family and good friends. the culture lends itself to spending lots of time with family and you see many extended families living within the same block (if not the same house!) as their relatives. Table 4 summarises many of the reasons stated for minority clustering in less walkable neighbourhoods. As the previously cited statements allude, most appear to relate to affordability or sociocultural preferences and not walkability. If this is the case, then neighbourhoods that are less walkable may have pockets of concentrated minorities in less walkable environments based on price -where individuals who would otherwise choose to live in a walkable environment are unable to do so. As the table illustrates, walkability was never a primary motivator or really valued, something that may warrant specific behavioural policy intervention.
Specifically, in pockets of low walkability and high segregation, walkability does not emerge as an important factor in residential choices when looking at a sampling of the top keywords used during interviews. Figure 5 represents a keyword analysis where the dialogue from respondents in interview and focus groups are clustered according the theme. As would be expected, price and the amount of space are of primary importance, but cultural and social factors also play a large part in housing decisions.
Many individuals spent more time talking about social places like barbershops and manicure salons than they did about price, even if they mentioned price first and if these locations were located 20 miles away in the central city (the case for many Richmond residents). These discussions included mentions of people, relationships, community, and Table 4 . Snapshot of reasons described for housing choice.
Reasons cited by minorities concentration in less walkable areas
Affordability/price related † Lower price/was more affordable † Desire to be in a larger home/more space † Being "forced out" of walkable areas or "stuck in" or staying in less walkable areas † Staying in place as locations become less walkable Individual/social/cultural preferences † Desire for less crime and a safer environment † Space for kids and schools † Perception of less walkable places as the American dream (to own a car and not walk as a source of pride) † Tendency to stay near their family or friends, especially for recent immigrants † Looking for diversity or a multicultural environment church, and may imply that while cost/price may be the underlying factor, many minorities in concentrated areas value sociocultural factors more than walkability.
These preferences, combined with the legacy of historic discriminatory practices, create a situation where social and racial barriers are magnified as parts of central cities are abandoned, with minorities unable to afford or choosing not to live in the walkable city and driven out to more car-dependent suburban locations; those who do remain are forced into areas that are less walkable. It would also be consistent with the history of housing policy for the past 50 years or more.
Yet, as one very eloquent mixed-race interviewee described, this trend of migration is not limited to the suburbs. It also happens when individuals move to concentrated areas in the urban core that have not had investment (in streets, sidewalks, lights, parks, etc.) like Bayview. These are places that have very "crappy development rules". She felt that minorities tended:
. . . to have lower income jobs, forcing them to live in lower income housing in also a lower income neighborhood. Few city dollars are allocated to these areas for maintaining streets, sidewalks, parks and playgrounds. Furthermore, higher crime rates in these neighborhoods (due to financial disparities, lower education, opportunities, etc.) dissuade people from wanting to be outdoors at all -especially parents w/kids. Business such as restaurants, grocery stores, coffee shops, boutique shops (that thrive on walkability) also do not locate in these areas because inhabitants don't have the disposable income to support a local business. Also, as gas prices increase and U.S. cities start to face the inevitable reality that seems so obvious when you look at European nations that, it is expensive to live in the suburbs and transportation costs actually aren't completely inelastic, more people move from the suburbs into the city, raising the prices of inner city living and also displacing lower income neighborhoods into less convenient areas of town.
In sum, while few cited walkability as a primary reason for locating to a more walkable area, individuals in less walkable areas usually said that affordability was the main reason for being there. Some would talk about living near relatives despite being in pocketed areas with few accessible resources and higher crime that were generally blighted. As is indicated in Table 5 , minorities concentrated in less walkable areas would talk not about being able to walk to the store but about having more square footage, space for a second car or a yard to garden -pull factors that were influencing their choices. 
Discussion
The idea that minorities appear to be concentrating in housing located in less walkable areas is provocative. Compared to Whites, minorities appear less likely to live in walkable areas, as well as unevenly concentrated in areas of low walkability. This issue of unevenness poses a policy challenge. The literature would tell us that the minorities concentrated in less walkable areas are the same individuals who have the most need for walkability as a health resource. It would also show that environmental triggers (relating to life issues such as driving, health, job concerns, financial, family situations, etc.) may have more impact on minorities than it does on the majority population and suggest that they are slightly less likely to engage in walking behaviour (Brownson et al. 2000) . This increases the importance of walkability and access to goods and services on foot as a public health intervention. But in evaluating potential remedies, the natural question is "Why is this happening?"
In this study, minorities living in concentrated locations that were not walkable talked about why they lived in a less walkable area in a manner that was dismissive of price -as if they were resigned to the harsh reality that they may have had no choice at all -saying:
. We moved here because . . . (It's) just the best, cheapest place we could find. . I feel like it's overpriced and you get very little for what you pay for. . It was not necessarily affordable for us. . We looked down there but the homes were too expensive for us.
Many expressed frustration with disinvestment, and dissonance with the traditional American ideal something that is increasingly evident from academics studying urban dystopia. 4 This idea is becoming increasingly common with media reports of gentrification and more academic and government sources showing that minorities are decreasing in population in central cities.
This study suggest that these individuals are either moving to less walkable areas outside of the urban core, or "staying in place" in less-walkable urban pockets suffering from lack of investment (pocketed, minority-focused, underserved and not-walkable areas). However, the reasons behind this trend continue to be poorly understood. Qualitative Table 5 . Attributes of those living in more vs. less walkable neighbourhood.
Minorities clustered in more walkable
Minorities clustered in less walkable Attributes Attributes discussions suggest that affordability, disinvestment, and sociocultural factors relate to this, but notwithstanding, the key finding on minority concentration provides an opportunity for further exploration into why minorities appear to be clustered in less walkable locations. The empirical data would seem to indicate that there are pockets of minorities in less walkable locations, raising questions about access to walkability among this population subset. Hedonic price models might suggest that, with higher incomes, people purchase more housing product, which has traditionally been in larger parcel suburban areas, regardless of ethnicity. However, this may be changing. Recent studies have shown an inversion of that trend (Riggs 2011) , and the correlation of specific minority populations could indicate that certain populations are stuck in place, having moved to less walkable suburban areas, potentially suffering from lack of services or urban disinvestment.
If this potential trend holds up, it underscores a need for urban policy that both increases the ability of minorities to live in walkable areas, and works to shift behaviour and preferences. These might include (1) targeted complete streets investment, like sidewalk bulb-outs and safety refuges reducing crossing distances/street widths, installing crosswalks and road markings for pedestrians, and providing trees, benches, shelters and sidewalk art installations; (2) changing housing typologies by using efficiency and single-room occupancy (SRO) zoning provide case studies in site maximisation; (3) increasing the number of uses, (4) endorsing creative finance tools; or (5) working to influence and match preferences.
Two of the most transformative could be to (1) change and densify housing typologies and (2) to diversify land uses. First, with regard to housing typology changes, recent developments in San Francisco have tried to use SRO zoning to create smaller unit types. In 2008, a San Francisco design and development firm put 98 condominiums onto a 6600 SF site in the City's South of Market area. The intent was to provide affordable buying opportunities to many different populations, including the elderly (Dineen 2008) . Popular in Europe, these "micro units" rely on a reduction in the rigidity of planning codes and have yet to become a significant feature in the US urban landscape. However, given that other comparable, small-unit projects in the Bay Area have sold out, some think that they could be important tools in addressing housing shortages.
As Gabriel Metcalf, executive director of the San Francisco Planning and Urban Research Association (SPUR), said:
Micro units should be part of the broader housing strategy for the city . . . They are not for everyone, but they have a role for some people. If you look at the housing stock of San Francisco, there are tens of thousands of multi-family flats and Victorians occupied by unrelated adults in roommate situations. Many of those people would love the chance to own a small place of their own where they do not have to live with roommates.
Various tests and investigation of this development platform as a part of this study reveal that the policy could not only be used to incentivise development through identification and prioritisation of smaller and underutilised parcels, but it could also increase density and profitability for developers (see the test pro-forma in Appendix 2). For example, if a 1/8 acre size is developed compared to a 1/4 site, smaller unit sizes are needed to keep the number of units high enough to be profitable.
This idea of providing different typologies and encouraging flexibility to create dense, affordable housing was echoed by many of the professional urban planners interviewed as a part of this study. Many felt that increasing density could be the catalyst to more affordability as many urban centres grow. One of the individuals interviewed for this study related the issue to zoning codes saying:
The single biggest difference (around the world) that you see everywhere is density. Even in small towns out in green fields the housing is all five stories high and all in apartment blocks with mixed-use below . . . (Even in) the absolute cookie cutter standard of good housing . . . is this basic density assumption -which means there's almost always some transit and always something to walk to. And so you get the bars on the street with the cafes, but you also get the grocery stores and smaller retail. There are big grocery stores, but there are just a lot more small stores because they serve the (dense) apartment building that they're located in.
Similarly, on the topic of providing dense affordable housing, a project manager for the US Department of Housing and Urban Development (HUD) said: "True federal public housing has not and is not being built . . . you have people using various tax credits but this provides a housing type that doesn't meet the true need". He went on to explain that many "grants" are used more as "loans" to secure more financing so that affordability is only a small component of the project.
This exasperates the housing balance being provided, for example, creating unit types/ mixes that do not match the market or imbalances in rental vs. owned opportunities in urban environments. "Design thinking" is a factor but not with regard to the neighbourhood fabric. The primary focus is on green building technology not on site-related or walkability issues. As the HUD project manager described, the federal government: "Has more interest on the energy performance than it does on where you eat or what you can walk to". Secondly, with regard to idea of diversifying land uses, policies could be implemented to increase and infuse less walkable areas with these destinations or places to walk to that could benefit those concentrated in less walkable areas. This was one of the characteristics described by minorities concentrated in less walkable areas -be they more urban or suburban -and certain types of uses were mentioned more than others. Many of those interviewed in areas with concentrated minorities identified local uses like barbershops, salons, manicurists, drycleaners, drug stores, grocery stores, and churches as primary destinations.
One specific way this could be done is to encourage pop-up businesses by loosening planning and zoning codes (some of which have helped to shape a segregated and non-walkable environment to make them more environmentally sustainable). As one interviewee put it:
I think that's the problem with a lot of the cul-de-sacs. They're great for walking if you want to walk for long stretches for leisure, but if you're walking for utilitarian purposes, for example kids are walking to school, they are not necessarily the best. If they had set aside pedestrian routes directly to the school, had safe street crossings and had (routes) that maybe cut across lots, that would have made sense. But the way that neighborhood was laid out, you don't have space between houses to do that.
This creates dissonance in life, work and play connections, and in the transportation, housing, and school connections (Marthinsen 2010) . Loosening planning and zoning restrictions for businesses would diversify these locations and reduce dissonanceespecially in less walkable location with limited variation in the type of uses.
The idea for loose zoning for pop-up or informal business has parallels around the world. As one planner interviewed remembered spending some time in middle-class neighbourhoods in Leon, Nicaragua saying:
You had these things called poparillas, or octopus stores. That was the joke because the person would just stand in a little window of their house and reach for everything "like an octopus". They would sell a couple of light bulbs, some matches, some cokes, and cheese and bread; kind of like a 7-11, just out of their closet. They would have one window that opened to the street, and a sales person behind the window; just for the block.
The same person had additional thoughts about how more local businesses (like beauty shops and convenience stores) might create more destinations and places to walk to:
If you could afford to design a walkable life for yourself, map out wherever the nail salon should go, where does the grocery store go, where would your neighbors and your friends be . . . it might not be too different from the suburbs -you just wouldn't be so far from people. You would need to walk; need to go pick up milk and beer on the corner; and this stuff would really need to be two hundred yards away or five hundred yards away. It can't be any more than that or it's just not somewhere to dash down to get your milk. It can't be like walking a mile to the grocery store.
So, the distances in the suburbs just mean that some of those houses have to become stores. (Geometrically) it's a very interesting question because in some suburbs, that is what's happening. People are cooking tacos out of their garage and selling them for a buck, and doing nails in the basement -all unregulated business activity in the suburbs.
But it again gets to land use policy, because those aren't permitted uses and there are underground businesses. And the question is -what would it take to permit those businesses? All of the inspectors are going to freak out -you're going to have nail polish solvent in somebody's garage and no ventilation, so there's no way you're going to get that approved. But you could take the opposite approach that it's lost business revenue for the city. So the building inspectors might freak out, but your economic development people might be saying "yeah, go for it, we love small businesses here".
New flexible zoning codes that diversified land uses would complement increased densification of hours and targeted complete streets policy enabling things like the corner grocery store -the American versions of poparillas. More flexible codes which would go beyond traditional form-based codes, generation small business by doing things such as providing for one commercial conversion of a single-family home per 1 4 mile in a residential area. This might be very effective in retrofitting the suburbs -allowing for corner stores in places that planners might never fathom, or small, walkable businesses serving minority communities run out of a garage in a suburban cul-de-sac.
Such a framework might also open the door for more walkable community-benefiting facilities like parks and greenways focused in areas of clustered minority population. Many urban locations have existing assets to work with based on the expansive amount of land that has been in the process of suburbanisation. Communities could use land banking and other parcel assembly strategies to reinvent suburban locations that were hit hard by the Great Recession (Saito 2011) . Applying for grants or pursuing private corporate partners (Pristin 2011) to reinvest and revitalise these locations would ensure that neighbourhoods are improving while retaining local residents. Such efforts might incentivise individuals to tear down backyard fences and create playing fields and footpaths similar to what has been done in many cohousing developments -not only increasing the accessibility of walkable resources but the probability of walking behaviour (Whyte 1988 , Holman et al. 1996 , Giles-Corti et al. 2005 . Such targeted policies might go far to address the sociocultural factors contributing to minority clustering in less-walkable areas.
Conclusion
This study suggests a potential distributional equity issue with concentrated minorities living in less walkable locations. The results show barriers to living in the most walkable Local Environmentneighbourhoods and show that the most isolated areas (those that are more Black and less White) are often less walkable. In doing this analysis, this work brings the topic of geographical concentration and racial unevenness into the academic discourse on walkability, using an index of concentration. The model output suggests that there is significant variation among those living in walkable areas, and that those areas more concentrated by race, especially Blacks, are associated with less walkability. Further qualitative evaluation indicates this is likely based on moderating push and pull factors such as income, housing characteristics, and social factors (e.g. proximity to friends and relatives, etc.) In sum, based on the exploration in this study, there appears to be unevenness in allocation of walkable resources, which results in barriers to minority residence in walkable neighbourhoods, but that beyond the market, many issues related to social cultural dynamics and individuals preference play a role in this.
These results are not without shortcomings. The study is limited, in that it does not directly study longitudinal housing or location decisions over time. While the Census NCDB was used to supplement cross-section data analysis, the primary focus was on cross-sectional associations. Such associations cannot be used to directly illustrate selection or longitudinal behaviour. They may reveal propensity (whether or not certain populations may be sorting to certain areas), and allude to how underlying preferences (desire for space, schools, being near like people) might affect decisions, but they cannot show choice.
Additionally, the study measured only propensity to walk, not actual walking behaviour. Tools like WalkScore TM provide a powerful tool to measure the accessibility of the walking environment, but it would be wrong to assume that factors such as density, street-grid connectivity and land-use mix are the only determinants of walking. Other factors such as landscaping, sidewalk width, safety, and perceived safety contribute to behavioural decision. This is an important distinction, since many other studies have focused on the suitability of a place for walking, especially for individuals as identified in many FHWA pedestrian level-of-service and suitability factors (Dowling et al. 2008) , but not accessibility which is more about establishing the need for a trip or the Destination.
Because of this, as a critical next step to resolving both of these issues, a focused, longitudinal study of walkable neighbourhoods and housing choice is recommended. Such a study could survey housing choices over time while documenting trip type spanning these choices -perhaps using mobile phone technology as a means of doing so.
Nevertheless, the associations identified in this study provide opportunities for policymakers. Policies to improve the streetscape, create more supply, change the type of housing, endorse more creative financial tools, and influence individual preferences and behaviour may help correct the post-industrial and foreclosure-ridden suburban areas increasingly occupied by minorities. Hopefully, by working on these focus areas, planners and policy-makers can promote walkable neighbourhoods, work to resolve potential geographical unevenness in walkability that leads to inaccessibility, and encourage the idea of inclusiveness.
Research Institute (RCRI) who provided funding that supported portions of this research. Special thanks to my wife who supported this work more than anyone, and to my two sons who are a beautiful blessing each day. I hope that they may live long lives with continued access to walkable places around the world.
Notes
1. Location quotients were first used by Robert Haig (1926) and are normally applied in economic base analysis. 2. It should again be noted that while the dependent variable was highly aggregated (a combination of density, land-use entropy and street grid mix), the independent variables were related to individuals, and were highly disaggregated. This helped to reinforce the spatial resolution of the results. 3. Focus groups involved roughly 30 people; individual interviews (scheduled based on the results of the focus groups and suggestion from other discussions) involved 43 individuals. Local planners, real-estate professionals, and business owners identified in interviews or linked to an interest in the neighbourhood (such as a real estate listing) were also interviewed. Based on the number of flyers distributed, the response rate was approximately 35%. Participants were predominantly minorities including Black, Latino, Asian, and East Asian. The largest share was black, which was expected, given the identified concentration in the neighbourhoods. Participants were recruited by visiting homes within two blocks of the selected points identified in the quantitative data set, inviting residents and leaving flyers with the invitation to invite other residents. This recruitment involved visiting homes and knocking on doors in these areas, leaving flyers and then asking those who answered to attend focus groups and to invite others. Individuals intercepted on the street were invited; however, since neighbourhood residents were the primary thrust of the research, these conversations were conditioned based on questions about where the individuals resided. 4. As one planner interviewed described, those in the inner and lower income suburbs may experience "dissonant utopias" that are contradictory to historically romanticised view of the American suburban experience.
The modelling process involved a stepwise procedure. The preliminary model is illustrated below. 
